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COMPLETE SPECIFICATION 
A Valve for Controlling the Rate of Flow of Solids. 



We, Anglo American Corporation Of 
South 'Africa Limited., registered according 
to the laws of the 'Republic of South Africa, 
of 44, Main Street, Johannesburg, RepubBc of 
South Africa, do hereby declare the invention 
for which we pray that a patent may be grant- 
ed to us, and the method by which it is to 
be performed, to be particularly described in 
and by the following statement: — 

This invention relates to a valve for control- 
ling the rate of flow of solid materials. 

Conventionally the vertical flow of commin- 
uted solids is controlled by valves which may 
be characterised as gate valves. In the fully 
closed position and in intermediate control 
positions the valve member carries the full load 
of the body of solids above the valve and 
therefore large and strong bearing surfaces 
have to be provided. 

An object of the invention is to provide a 
valve of a different type which will not require 
large and strong bearing surfaces. 

A valve according to the invention consists 
in a substantially vertical retaining wall for the 
solids, an orifice or outlet through the said re- 
taining wall, and a valve member vertically 
movable in a path parallel to the outer surface 
of the retaining wall and disposed outside of 
and spaced from said wall a distance at least 
equal to three times the diameter of the largest 
particles present in the solid material, the ver- 
tical movement of the valve member serving 
to obturate the orifice to varying vertical ex- 
tents. 

The orifice is conveniently a vertical slot 
which preferably is wider at the top than at 
the bottom so that the rate of flow varies more 
nearly in proportion to the rate of displace- 
ment of the valve member. 

In one form of the invention the valve has 
an open-topped cylindrical body with its axis 
substantially vertical and its lower end closed 
off, a plurality of orifices through the body 
adjacent the closed end and a cylindrical sleeve 



member surrounding the body and adapted to 
be moved up and down along the length of 
the body to obturate the orifices to varying 



Hie invention also provides that the sleeve 
be supported off an encircling ring by a pair 
of radially opposed bearings, up and down 
sliding motion being imparted to the ring so 
that vertical movement of the sleeve is to a 
limited extent independent of the alignment 
of the ring. 'Furthermore the ring itself is pre- 
ferably supported off a second encircling ring 
or clevis by a second pair of radially opposed 
bearings, the second pair being substantially 
co-planar with the first pair but at right angles 
to the first pair, up and down movement being 
in the first instance imparted to the second 
ring or clevis. 

Further according to the invention up and 
down movement is imparted to the clevis by 
a lever pivoted on fixed structure. In the case 
of a shrouded valve the invention provides that 
the lever passes through an. aperture in the 
shroud and is secured to a cranked shaft pivot- 
ed on the fixed structure in the plane of the 
aperture and cranked to move outside that 
plane, sealing means being provided at the 
aperture. 

An example of the invention is illustrated 
in the accompanying drawings, in which: 

Figure 1 is a vertical section through a valve 
according to the invention, 

Figure 2 is a plan view partly in section 
of the valve of Figure 1, 

Figure 3 is a view similar to Figure 1 of 
a modification on a smaller scale, and 

Figure 4 is a plan view of the modification 
of Figure 3. 

In the example of Figures 1 and 2 the valve 
is attached at the foot of a vessel 3 which 
contains the material and has a body 4 at- 
tached to the vessel as a nozzle of circular 
section. The body 4 is closed off by a plate 
5« The body is formed with,vertfcal §lot$ 6 
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which in this case are six in number. Each 

slot 6 tapers and is wider at the top than at 

the bottom as shown. 

Surrounding the body 4 is an obturating 
5 skirt 7. Splines 8 inside the skirt 7 serve as 

spacers. In order to reduce friction the splines 

8 taper as shown. 
The skirt 7 is surrounded by a ring 9 and 

is connected to the ring 9 by means of stub 
10 axles 10 journalled on the ring 9. The axles 

10 are diametrally opposed. A clevis 11 fits. 

around the ring 9 and stub axles 12 on the 

ring 9 are journalled on the clevis 11- The 

axles 12 are also diametrally opposed on a dia- 
15 meter at right angles to the diameter of the 

axles 10. 

The valve shown is enclosed in a shell 17. 
If the valve is used at the foot of a segregation 
column, an inert or non-oxidizing atmosphere 
20 is necessary within the shell 17. 

The invention provides the construction 
shown in the drawing for sealing the point 
where the shank 13 of the clevis passes through 
the shell 17. 

25 The shank 13 is rigidly secured to a cranked 
shaft 15 journalled in bearings 14 on the shell. 
A flexible diaphragm 18 around the shank 13, 
seals off the hole through which the shank 13 
passes. Note that the diaphragm is in a plane 

30 containing the pivot line of the shaft 15. 

An extension 16 on the shank 13 serves as 
a lever for operating the valve. The lever may 
be operated by any suitable means. Operation 
of the lever 16 causes the skirt 7 to move up 

35 or down as the case may be. In view of the 
fact that the diaphragm 18 is in a plane con- 
taining the pivot point, movement of the dia- 
phragm is not very large. In use the skirt 7 
is positioned stationary at the desired height. 

40 Note that the skirt 7 slides up and down 
and merely determines the effective height of 
each slot 6 and thus the ridge of the solids 
emerging from the slot 6 at the angle of repose 
of the material. The skirt 7 need never close 

45 off against the plate 5. 

The modification of Figures 3 and 4 has 
parallel-sided slots. In addition a cone 20 is 
mounted on the plate 5. The angle that the 
cone makes with the plate is larger than the 

50 angle of repose of the material being handled. 
The pins 12 on the clevis 1 1 fit in an annular 
groove 21 on the sleeve 7 and an intermediate 
ring is dispensed with. 

In this case also the valve is connected to 

55 a cranked shaft 24 journalled in bearings 25 
on the shell outside the shroud 17. The arm 
16 has a ball 22 seating on a spherical aperture 
is the shroud 17. The ball is backed by a pack- 
ing 23 of high temperature resistant material. 

60 WHAT WE CLAIM IS 

1. A valve for controlling the rate of flow 
of solids consisting in a substantially vertical 
retaining wall for the solids, an orifice or outlet 
through the said retaining wall, and a valve 

65 member vertically movable in a path parallel 



to the outer surface of the retaining wall and 
disposed outside of and spaced from said wall 
a distance at least equal to three times the 
diameter of the largest particle present in the 
solid material, the vertical movement of the 
member serving to obturate the orifice to vary- 
ing vertical extents. . 

2. The valve claimed in claim 1 in which 
the orifice is a vertical slot. 

3. The valve claimed in claim 2 in which 
the slot is wider at the top than at the bottom 
so that the rate of flow varies more nearly 
in proportion to the rate of displacement of 
the valve member. 

4. The valve claimed in claim including a 
tapering surface on the inside of the orifice 
tapering downwardly at an angle at least equal 
to the angle of repose of the solids being con- 
trolled. 

5. A valve for controlling the flow of solids 
consisting in an open-topped cylindrical body 
with a vertical axis the open top of which is 
adapted to be connected to receive solids from 
a source of solids, a closure to the lower end 
of the cylinder, a plurality of orifices through 
the body adjacent the closed end and a cylin- 
drical sleeve member surrounding the body at 
a spacing therefrom at least equal to three 
times the diameter of the largest particles 
present in the solid material, and the sleeve 
member being adapted to be moved up and 
down along the length of the body to obturate 
the orifices to varying degrees. 

6. The valve claimed in claim 5 in which 
the orifices are vertical slots. 

7. The valve claimed in claim 6 in which 
each slot is wider at the top than at the bottom 
so that the rate of flow varies more nearly 
in proportion to the rate of displacement of 
.the valve member. 

' 8. The valve claimed in any of claims 5 
to 7 in which a cone, co-axial with the cylinder 
and making an angle with the closure at least 
equal to the angle of repose of the solids being 
controlled, is mounted on the closure. 

9. The - valve claimed in any of claims 5 
to S in which the sleeve is supported off ah 
encircling ring by a pair of radially^ opposed 
bearings, up and down sliding motion being 
imparted to the ring so that vertical movement 
of the sleeve is to a limited extent independent 
of the alignment of the ring. ■ 

10. The valve claimed in claim 9 in which 
the ring is supported off a second encircling 
ring or clevis by a second pair of radially op- 
posed bearings, the second pair being at right 
angles to the first pair, up and down movement 
being imparted in tie first instance to the 
second ring or clevis. 

11. The valve claimed in claim 10 in which 
up and down movement is imparted to the 
second ring or clevis by a lever pivoted on 
fixed structure. 

12. The valve claimed in any of claims 5 
to 8 in which the sleeve is formed with a cir- 
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cumferential groove and is supported off an 
emiiding ring or clevis by pins entering into 
the groove. 

13. The valve claimed in claim 12 in which 
up and down movement is imparted to the 
encircling ring or clevis by a lever pivoted on 
fixed structure. 

14. The valve claimed in either of claims 
11 or 13 including a shroud, the lever passing 
through an aperture in the shroud and being 



secured to a cranked shaft pivoted on the fixed 
structure in the plane of the aperture and 
cranked to move outside that plane, sealing 
means being provided at the aperture. 

15. A valve substantially as herein described 
with reference to 'Figures 1 and 2 or Figures 
3 and 4. 

MARKS <& CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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